Introduction: Staphylococci are among the most important and severe pathogens in human infections. The aims of this study are to evaluate the resistance of strains of Staphylococci isolated in different pathological products to the main antibiotics and to identify the factors associated with Staphylococcal infections in order to improve the care of the patient. Methods: It is a retrospective and descriptive study of 108 strains of Staphylococci in a period of nineteen months from January 2016 to July 2017. Results: Among of the 108 strains of staphylococci, 92 (85.2%) were resistant to penicillin G, 70 (64.8%) to cotrimoxazole, 40 (37%) to tetracyclines, 22 (20.4%) to gentamycin and 18 (16.7%) to levofloxacin. Resistance to Macrolides-Lincosamides-Streptogramins B showed 23 (21.29%) constitutive (cMLSB) phenotypes and 4 (3.7%) inductible (iMLSB) phenotypes. No resistance to vancomycin was observed. Women (77.1%) (p = 0.01), patients aged 40 years and over (72.5%)(p=0.2 ;NS), in surgical departments (100%)(p=0.01), with pneumonia (92.9%) (p <10-3) and pleural effusions (100%) ( p<10-3) were the most affected by Staphylococcus aureus. In addition, 19 (17.59%) strains of methicillin resistance Staphylococcus aureus were identified and found mainly in suppurations (47.4%) and in blood cultures (15.8%). All methicillin resistance Staphylococcus aureus were resistant to penicillin, 68.4% to cotrimoxazole, 47.4% to tetracyclines, 36.8% to lincomycin and 31.6% to gentamycin. Conclusion: Staphylococci were highly resistant to different classes of antibiotics except Vancomycin. Cytobacteriological examination with antibiogram is necessary for any patient with Staphylococcus infection.
INTRODUCTION
Staphylococci are among the most important and severe pathogens in human infections. They are observed in multiple clinical situations, in community acquired infections and nosocomial infections (1) . Among staphylococci, Staphylococcus aureus is one of the major human pathogens in which it is responsible for toxic shocks, food borne diseases and especially a wide spectrum of suppurative infections (2) . Since 1941, the first use of penicillin G, Staphylococcus aureus has been used for the development of antibiotics. However, with the development of the therapeutic arsenal, it was able to develop a strategy of resistance, responding to each new molecule by the emergence of at least one mechanism of resistance. Bacteria which have become multiresistant, methicillin-resistant Staphylococcus aureus (MRSA) first largely colonized hospitals and have spread over the last 15 years in the general population (2) . The frequency of MRSA is variable in the world, low in France (20.1%) and high in the USA (51.3%) and in South Africa (52%) (3) . In Madagascar, the MRSA represents 13.6% of hospitalacquired infections (3) . So, the surveillance of their susceptibility to antibiotics is an essential step both for a better therapeutic approach and for reducing the strain selection pressure exerted by antibiotics. The aims of this study are to evaluate the resistance of strains of Staphylococci isolated in different pathological products to the main antibiotics and to identify the factors associated with Staphylococcal infections in order to improve the care of the patient.
METHODS
It is a retrospective and descriptive study of 108 strains of Staphylococci in a period of nineteen months from January 2016 to July 2017. All records of results from patients affected by Staphylococci have been exploited. The isolates were identifed according to Gram stain, catalase, and coagulase production. Sensitivity to antibiotics was determined by the Mueller / Hinton agar diffusion method, according to the recommendations of the "comité de l'antibiogramme de la société française de Microbiologie" (CA-SFM) (4) . Resistance to methicillin was demonstrated by the cefoxitin disk diffusion method 30 μg. Methicillin-resistant strains have a low level of sensitivity to the cefoxitin disc (4) . For ethical reasons, the authorization of the director of establishment was obtained before the data were collected in the registers. The seizure was done anonymously to maintain confidentiality.The statistical significance threshold used was p = 0.05.
RESULTS
In this study, staphylococi were highly resistant to different classes of antibiotics. Figure 1 shows Figure 2 shows the antibioresistance of strains of MRSA. 
DISCUSSION
The high resistance of staphylococci to penicillin G in our series is comparable to a study carried out in Morocco which showed 95.4% resistance for Staphylococcus aureus and 89.9% for coagulase negative Staphylococci (1) . Other studies also confirm the high resistance of Staphylococcus aureus to this class of antibiotic (5, 6) . This resistance is due to the production of a penicillinase by the strains (7) . In addition, resistance to cotrimoxazole and tetracyclines in this study is a consequence of the selection pressure associated with the abuse of these antibiotics in developing countries. This is mainly due to selfmedication (8) . In our country, even small grocery stores sell these molecules and the population consumes them in an uncontrolled way. Staphylococcus aureus is more resistant than coagulase-negative Staphylococci. Indeed, Staphylococcus aureus, described for the first time by Ogston over 100 years ago, is a major human pathogen, causing skin and soft tissue infections, septicemia, pneumonia, endocarditis and deep abscesses (5, 9) . This germ is the most frequently isolated in wound infections and is also responsible for foodborne outbreaks (5) . Staphylococcus aureus, is a bacterium characterized by its ability to rapidly acquire new mechanisms of resistance to antibiotics, and by the multiplicity of its mechanisms of virulence. Thus, this bacterium has become increasingly resistant to antibiotics. Resistance to penicillin rapidly reached 90% of the strains. It was in the early 1960s that the first strains of MRSA appeared after introduction of meticillin, the first penicillinase-resistant beta-lactam. Resistance to methicillin is related to the acquisition of another penicillin-binding protein, PLP2a or PLP2, with little affinity for beta-lactams. The production of PLP2a is coded by the chromosomal gene mec A whose origin is still unknown (5) . In this study, the high frequencies of MRSA in suppurations and blood cultures were comparable to other studies. Aouti et al. (10) also found 47.5% MRSA in pus and blood cultures. The global analysis of the resistance profile of MRSA to antibiotics confirms the multiresistant character of these bacteria to different families of antibiotics. Indeed, the strains of MRSA are often resistant to aminoglycosides and macrolides (10) . The present study also showed the frequent resistance of strains to these 2 classes of antibiotics represented by gentamycin and lincomycin. The resistance of MRSA to gentamycin in our series is comparable to the study conducted by Aouati and al, which found 37.5% resistance (10) . It should also be noted that this study found a high resistance of strains to lincomycin compared to a study in Algeria which found only 5% of resistance (10) . Similarly, Daurel et al. (11) showed high MRSA resistance to tetracycline as described in this study. This methicillin resistance continues to represent the essential marker of staphylococcus antibiotic resistance. Preventive measures must be applied by all health care providers, regardless of the type of structure or institution. Essentially, these are valid preventive measures for all infectious agents. Their careful application will have repercussions not only on the issue of MRSA but also on all infectious diseases (1) . Concerning the resistance to macrolides, lincosamides and streptogramines B, the predominance of the cMLSB phenotypes in our series is comparable to a study in Tehran, Iraq, conducted by Saderi et al. (12) , who found 92.8% of strains of Staphylococcus aureus. Macrolides, lincosamides and streptogramines are distinct antibiotic families, with different chemical structure, but with similar antibacterial spectre and mechanisms. Erythromycin was introduced in therapy in 1952; quickly, several bacterial genera started developing resistance to Erythromycin. Strains resistant to Erythromycin were as well resistant to all macrolides and other antibiotics with different structures like lincosamides and streptogramines B. Thus, this resistance phenotype is called MLSB. The main molecular mechanisms for bacterial resistance to MLS are: (i) Target modification and can be: inducible (iMLSB) when the presence of the inductor antibiotic is necessary for methylation enzyme production; constitutive (cMLSB) when the methylation enzyme is continuously produced (ii) The decrease of antibiotic intracellular concentration by active efflux (iii) Antibiotic inactivation (13) . In this study, the cMLSB phenotypes predominate. Regarding the resistance of staphylococci to aminoglycosides, it is essentially due to the acquisition of modifying enzymes. These enzymes belong to three classes corresponding to activities of phosphorylation, acetylation and nucleotidylation. The emergence of methyltransferases from 16S RNA conferring a high level of resistance to all aminoglycosides is a worrying phenomenon which requires epidemiological followup (14) . Concerning the quinolones, they are powerful antibacterial agents whose targets are the bacterial enzymes DNA gyrase and topoisomerase IV. It is one of the most prescribed classes of antibiotics in the world, which explains the constant increase of bacterial resistance to these antibiotics. These resistances occur mainly by successive mutations in the chromosomal genes of the quinolone targets, but also by modification in efflux systems or porins. More recently, three families of plasmid support resistance genes have been described (target protection, antibiotic acetylation or specific efflux) (15) .
Finally, vancomycin is the only antibiotic susceptible to all strains of Staphylococci. Indeed, the literature emphasizes that glycopeptides, and more specifically vancomycin, are the reference treatment for betalactam-resistant Gram-positive cocci infections (16) . As regards the associated factors, women are more infected with Staphylococcus aureus than men because of their higher vulnerability compared to men who are more resistant to bacterial attacks. Pulmonary pathologies such as pneumonia have been caused in most cases by Staphylococcus aureus. A study done by Razafindraibe and al in the Befelatanana resuscitation department in 2010 also found a predominance of Staphylococcus aureus (30%) in patients with pneumonia (17) . This Staphylococcus aureus pneumonia should not be underestimated and deserve special attention by the clinician. These infections can be very severe with threatening survival. Indeed, strains of Staphylococcus aureus currently produce a toxin responsible for the occurrence of a clinical entity called staphylococcal necrotizing pneumonia, with a particularly dark prognosis, affecting healthy and immunocompetent subjects. These strains are called Leucocidin-producing staphylococci of Panton and Valentine (LPV) and are constantly increasing worldwide (18) . The strains of Staphylococcus aureus were frequent in surgical department such as neurosurgical, traumatology and surgical resuscitation department. Indeed, Staphylococcus is a ubiquitous bacterium frequently found on the skin. It is one of the main etiological agents of superficial and deep suppurative infections (19) . It has also been found that this germ has ability to acquire and express a wide range of virulence factors and antibiotic resistance. In hospital, especially in surgical departments, staphylococci are frequently responsible for nosocomial infections (20) . However, these nosocomial infections are preventable by hygiene. Thus, regular monitoring of nosocomial bacteremia in high-risk departments is required. It would provide indicators of monitoring over time and evaluate the effectiveness of the preventive measures put in place. It will also provide a more complete picture of microbial ecology and the origin of the nosocomial bacteremia.
CONCLUSION
This study showed the importance of antimicrobial resistance in staphylococci, which continues to increase in the hospital and in the community. Similarly, strains of MRSA were also resistant to other classes of antibiotics. The glycopeptides, particularly vancomycin, is the antibiotic which remains susceptible to all strains of Staphylococci. Regarding the associated factors, staphylococci were often responsible for pulmonary pathologies and were frequently found in patients with superficial and deep cutaneous suppurations. Thus, the strains were frequently found in surgical departments and were responsible for nosocomial infections. In brief, sensitizing physicians to request a cytobacteriological examination of pathological products with antibiogram is necessary for any patient with suspected signs of Staphylococcus infection. This will avoid probabilistic treatments that could increase resistance to antibiotics. This will also help control the infection that could be fatal to the patient in the absence of early management. Similarly, respect for hygiene in the hospitalization services will make it possible to avoid as much as possible nosocomial infection with Staphylococci.
